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REMARKS 

The Examiuer has stated tliat claims 15-20 would be allowable. Applicaiils gratefully 
acknowleclgo the Examiner's itidication of allowable subject matter. 

Tlie Hxaminer objected to claim 12 staling: " Claim 12 is objected to because of the 
following informalities: the dependency of claim 12 is unknown." In response Applicants have 
amended claim 1 2 lo incl udo its dependency on claim 7. 

The Examiner rejected claims I -3, 6-10, 12-13 under 35 U.S.C. §102(c) as being 
unpatentable over Tews ct al. (U.S. 6,599,798) previously applied. 

Thb Examiner rejected claims 1-14 under 35 U.S.C. 103(a) as being unpatentable over 
Mandelroan ct al. 6,373,086 previously cited, in view of level of skill of an ordinary person in 
Ihe art. 

The Examiner rejected claims 4-5, 1 1 and 14-20 under 35 U.S.C 103(a) as being 
unpatentable over Tews et al. as applied to claims 1-3, 6-10, 12-13 above, and further in view of 
Mandelman ct al, both previously cited. 

Applicants respectfully travei-se the §102(e) and §103 (a) rejections with tlie following 

arguments. 
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35 uses 102 

As to claim 1, 4 and 7 the Examiner states that 'Tews discloses a method of fonning a 
buried dielectric collar around a trench, comprising: forming a trench in a substrate, fig. 2+, col. 

3, lines 60+, forming a multilayer coating 20/21/24 on sidewalls and a bottom of the Ircnch, 
removing a continuous band of multilayer coating from the sidewalk a Hxcd distance from a top 
of said ironch to expose a continuous band of substrate in the sidewalls of said trench, etching, in 
the exposed trench extending into the trench, filling the lateral trench with a diclocti-ic material to 
band of substrate, a lateral substrate in the sidewalls ofform aburied dielectric collar, buried 
dielectric collar cxtcjids continuously around the trench (recess Ibnncd around the trench) , col. 

4, lines 31-1- and fig. 5, buried dielectric collar extends into said trench." 

Applicants contend lliat claims 1, 4 and 7, as amended, are not anticipated by Tews el al. 
because Tews ct al. docs not teach each and every feature of claims 1, 4 and 7. In a first 
example. Tews ct al docs not leach "forming a multilayer coating on sidewalls and a bottom 
wall of said ircnch/' Applicants respcctftilly point out thai in FiGs 2 and 3 and col. 3 Una 60 to 
col. 4 line 19 which slales: 

"The process flow or integration scheme for providing a buried LOCOS collar in trench 
DRAMs in tho present invention may be best understood by reference to FIG. 2 which shows the 
DRAMs structure at a stage after a DTelch, deposition of a thin nitride layer 20, for example, 
by a LPCVD (Low Pressure Chemical vapor Deposition) at about 40A thick. Tho DT etch is 
aflcctcd through a pad nitride 10. and after deposition of the thin nitride layer 20, trench fill is ' 
accomplished with sacrificial polysilicon 22. Thereafter, planarization and poly recess is affected 
to obtain a depth above the S TI (Shallow Trench Isolation) level 23 at about 500 nm. 
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After preparing the structure sfiomi in FIG. 2. the structure of FIG. 3 is formed by 
deposition of a thin dielectric layer 21 different from the first nitride layer 20. An example of the 
different layer is a thin oxide layer. This layer is created, i.e., by radical assisted oxidation of the 
top part of the nitiidc layer, or by deposition of an oxide layer. The optimal thickness of this 
layer would range between 30 to about 50A, although oUicr values arc possible. This layer sei-ves 
as a mask layer for later processing. 

Following deposition of the thin dielectric layer different from the first nitride layer, 
deposition of the second thin nitride layer 24 is made, and this deposition may be by LPCVD, of 
a thickness from about 30 to about 50A. The puTposc of this nitride layer is to protect the oxide 
mask layer during the sacrificial poly strip. However, tho second nitride layer is optional, and 
this step may bo skipped if the sac poly strip docs not require nitride layer." 

Applicants contend that if only a single layer (layer 20) coaling is formed on the bottom 
wall of tho trench and that a multi-layer (layers 20, 21 and 24) arc foimed on the sidewalls of the 
trench. However. amuMi-Iaycr (layers 21 and 24) coating is formed on atop surface of 
polysilicon 22 which is partially fiUing the trench. That the top surface of the polysilicon can 
not be intctptcted as the bottom wall of the trench because Tews et al. makes it very clear that 
the polysilicon is placed in the trench after layer 20 but before layers 21 ami 24. The Examiner 
is directed to the text highlighted in the quote of Tews ct al. supra. Applicants respectfully 
request the Examiner explicitly state what he interprets in Tews et al. as the "a bottom wall of 
said trench." if the Examiner rejects Applicants argument. 

In a second example. Tews et al does not teach "continuous bands comprising tlwee or 
more layers of said multilayer coating remaining above and below said lateral trench aRcr said 
etching." Applicants point out that in Tews ct al. FIG. 4, tliere was never more than one layer 

S/N 10/709,472 10 

PAGE 13l18'RCVDAT3f23l20(IS 2:21:39 PMIEastemStandanlM^ 



IlAR-23-05 WED 02:46 PM FAX NO. P. 

below where the lateral trench oFFlG. 5 has been etched and in FIG. 5 there is only one layer of 
Iho ntuUilaycr coating remaining above and only one layer below the lateral trench. 

Based on the preceding arguments, Applicants respect fully maintain that claiins 1, 4 and 
7 is not unpatentable over Tews et al. and arc in condition for allowance. Since claims 2 and 3 
depend from claim 1. claims 5 and 6 depend from claim 4 and claims 8-14 depend from claim 7, 
Applicants rcspccthilly maintain that claims 2 and 3, 5 and 6 and 8-14 arc likewise in condition 
for allowance. 
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as use S 103 Rejections 

As to claims 1. 4 atid 7 Ihc Examiner states that 'The referencc(s) leach Uie features 

Mandchnan ct al. discloses a method of forming a buried dielectric collar around a trench. 

comprising: forming a trench 42 m a substrate (note, the trench bottom is not shown), fig.l4C, 

col. 7, lines 21+, fomiing a multilayer coatiag 44/52/56 on sidcwalls and a bottoiti of the trench. 

removing a continuous band of multilayer coating from the sidcwalls a fixed distance from a top 
of said trench to expose a continuous band of substrate in the sidewalls of said ti-cnch, etching, in 
the exposed trench extending into the trench, fig. 14c or fig.lSd. filling the lateral trench 30 with 
a dielectric material to band of substrate, a lateral substrate in the sidcwalls of form a buried 
dielectric collar, fig. 15F, buried dielectric collar extends continuously around tlie trench (recess 
fonued around the tiench) , buried dielectric collar extends into said trench, a multiplaycr coating 
of oxidc/nitridc and polysilicon layer, filling the trench with polysilicon layer 70, using resist 
layer hi the trench and forming a oxide/nittidc/polysilicon mulliplayer on the sidcwall of tlio 
trench, col. 7, lines 30-h and figs. 14c, since, Mandelman ct al. teaches at fig. 9a„10 and cot. 6, 
lines 6+, forming layer 52 on tlie sidowall and bottom wall of trench 40, then RIE etching lo 
obtain spacer 56 on the sidewall and at col. 7, lines 28+, fonning spacer layer 44/56 by usmg 
ticposition and RIB, hence. It would have been obvious to one of ordinary sVill in the art at the 
limo the invention was made to recognize that mutilayer 44/52/56 formed in the trench 42 of 
figure 14d is formed on the sidcwall and bottom wall of the trench 42 to oblain the same spacer 
56 on tlie sidcwall of Iho trench 42 as shown in fig. 14C." 

Applicants contend that claim claims 1, 4 and 7. as amended ai-e not obvious in view of 
Mandclman et al. because Mandelman et al. docs not teach or suggest every feature of claims 1. 
4 and 7. For example Mmidelman ct al. does not teach or suggest "continuous bands comprising 
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Uireo or more layers of said miilltlaycr coating remaining above and below said lateral trench 
after said etching." AppI icants point out that in Mandelman ct al. FIGs. 14d, there is only one 
layer (layer 52) remaining above trench 30 after etching trench 30, Layer 56 which was present 
in FIG. 14c not present in FIG. 14d because layer 56 is polysilicon and is removed during the 

silicon etch forming trench 30. 

The Examlncrhas rejected Claims 4-5, 1 1 and 14-20 are rejected under 35 U.S.C 103 as 

being unpatentable over Tews et al. as applied to claims 1-3, 6-10. 12-13 above, and further in 

view of Mandelman ct al. 6,373,086, both are previously cited, stating" The difference between 

the references applied above and the instant claims) is: Tews et al. leaches fonning a collar in the 

trench with an oxide/nitride nmltiplaycr coating but does not teaches using a resist layer and 

oxide/nitride and a polysilicon layer as a raultiplayor coating. However, Mandelman ct al, 

leaches al col. 7, lines 21+ and figs. I4c that using resist layer in the trench and forming a 

oxidc/nitride/polysilicon mulllplayer on the sidowaU of the trench. It would have been obvious to 

one of ordinary skill in the art at the lime the invention was mad© to modify the above references' 

teachings witli a resist layer formed in the trench and using a multiplayer coating as taught by 

Mandelman ct al. because resist layer and multiplayer coating is used as a mask for lateral 

etching the sidewall of the trench." 

Applicants arc confused by this rejection since (1) only claim 4 references resist and (2) 
tlie Rxajnincr has allowed claims 15-20. ApplicanUs will proceed assuming tlic Examiner only 
intended to reject claim 4 on this basis. 

As to claims 4, Applicants are again confused because the Examiner states that 
Mandelman et al, leaches "using resist layer in the trench", but Applicants can find no reference 
to "using resist layer in tiie trench " in Mandchnan et al. Applicants are furtlicf confused because 
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tlic Examiner states the rejection is based on Tews ct al. in view of Mandelman et al. but gives 
his reason for combining references as "It would have been obvious to one of ordinary skill in 
the art al the time the invention was made to modify Iho above references' teachings with a resist 
layer fomicd in Ihc trench and using a multiplayer coating as taught by Mandelman ct al. because 
resist layer and multiplaycr coaUng is used as a mask for lateral etching the sidcwall of the 
trench." ^ 

Applicants believe this 1 03(s) rejection is because the reason to combine references must 
exist in the prior art and not in the Applicants disclosure per /« re Vaeck, 947 F,2d 488, 493, 20 
U.Sp,Q.2d 1438, 1442 (Fed. Cir. 1991). 

The lixamincr has cited "a resist layer in the trench" as an obvious modification of Tews 
clal. in view of Mandohtian el al. Applicant contend that the use of two resist layers as disclosed 
by Applicants and defined in cluim 4 as " defining a top edge of said band witli a first recessed 
resist process; and defining a bottom edge of said band witli a second recessed resist process" has 
not been shown by the Examiner to be obvious to one ordinary skill in the art. 

Based on the prcccch'ng arguments. Applicants respectftilly maintain tliat claim 4 is not 
unpatentable over Tews et al. in view of Mandchnan ct al. and is in condition for allowance. 
Since claims 5 and 6 depend from claim 4, Applicants respectfully maintain Uiat claims 5 and 6 
arc likewise in condition for allowance. 
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CONCLUSION 

Baaed ontlw preceding arguments, Applicants respectfully believe that all pending 
claims and the entire ^plication tncct the acceptance criteria for allowance and therefore request 
favorable action. If Hxaniincr believes that anything further would be helpful to place the 
application in belter condition for allowance, ApplicanU invite the Examiner to contact the 
Applicants' representative at the telephone number listed below. The Director is hereby 
authorized to charge and/or credit Deposit Account 09-458. 



3 Lear Jet Lane, Suite 201 
Schinciser, Olscn & Walts 
LathaiTi, Now York 121 10 
(518)220-1850 

Agent Direct Dial Number; (802)-899'5460 



Respectfully submittod, 
FOR: 

Divakaruni ct al. 





.lifck P. Friedman 
Reg. No. 44,688 
FOR: 

Anthony M. Pal^onia 
Registration No.: 41,237 
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